Analysis of pure and mixed murine mast cell colonies.
Mast cells have been proposed to originate from diverse sources, including connective tissues, macrophages, T lymphocytes, and hemopoietic cells. Evidence for a hemopoietic origin of mast cells includes the presence of mast cell precursors in spleen colonies and the presence of mast cells in hemopoietic colonies in culture. Here we report a detailed analysis of mouse spleen mixed hemopoietic colonies containing mast cells. All of the colonies in cultures plated at low cell densities were individually removed for analysis by May-Grunwald-Giemsa staining on day 15 of culture. Examination of five dishes which contained a total of 82 colonies showed 16 pure mast cell colonies and 36 mixed mast cell colonies. Sixteen different combinations of cell types were seen and were not distinguishable from each other in situ. The most diverse type of mixed colony contained macrophages (m), neutrophils (n), eosinophils (e), mast cells (Mast), megakaryocytes (M), erythroid cells (E), and blast cells. The clonal origin of mixed mast cell colonies was established by the replating of single cells obtained from blast cell colonies. Individual cells were removed with a micromanipulator, replated, and allowed to grow for 15 days. Cytospin preparations of 10 such colonies showed diverse combinations of cell lineages which were seen in the different types of mixed mast cell colonies described above. Replating studies of mixed mast cell colonies were carried out and a high incidence of replating was seen. Approximately one half of these colonies formed only mast cell colonies upon replating. Further studies showed that pure mast cell colonies could be serially replated four to five times. The replating efficiency of cells in the primary mast cell colonies varied over a wide range (2.5-44%) with an average replating efficiency of 13%. The data also revealed that cells containing metachromatic granules possess significant proliferative capacity. From these studies of pure and mixed mast cell colonies, we concluded that mast cells are in wide variety of types of mixed colonies and that the in situ identification of mixed colonies is unreliable, that mast cells are derived from pluripotent hemopoietic stem cells, and that mast cells with metachromatic granules can have a high proliferating ability.